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Connection between Beam & Column. 


يكون ال .8.14 من الإحمال الموجوده على الكمره کب 
أی أنه داضا الكمره عليها .8.1 
عموك 
ولكن وجود .8.14 على العمود يعتمد على ال 0۸ل 
بين الكمره و العمود اذا كانت Rigid Hinged or Rigid‏ 
کمره Joint‏ 


و ذلك يعتمد على ال S٣٠88‏ بين كلا من الكمره و العمود 


اذا کانت قیمه ا کبیرہ نسبیا تعتبر ال ٥٥٣٤‏ بین الکمره و العمود ed‏ و۲[ س 
اذا کانت قیمه ۳ا صغیره نسبيا تعتبر ال ٤١٠٥ل‏ بين الكمره و العمود ۸9d‏ 1 1 


للتسهيل سنعتبر أنه عندما تكون > تكوj RF Hinged Joint‏ 
و عندما تکون و( 0.8 (٥<‏ کون F7 Rigid Joint‏ 
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Girder’s Concrete Dimensions. 


KR 
KR 


لا يوجد ترحيل للقواعد 
ا 


۱ لعدم وجود 1 أو ¥ عند القاعده 
\ 


أ( 12.0 >4.0)[ ا 


Simple Girder ——y For all types of soil. 


Continuous Girder yz For medium and hard soil. 


Concrete Dimensions. 
* Span of girders(L) = (4.0 > 12.0) m. 
. م١۲ يفضل عملیا (1) حتی ۰٠م و ممكن أن يصل الى‎ 


*% 1 -_ ZL 
G6 10 Simple 


12 Continuous 


Cantilever‏ عط 


¥ < be (t= 0.7—-+ 0.9 9 


x b= 0.30 m 
Spacing ( الأاکبر‎ 
20 
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کک 


LL‏ ر 


نعتبر أن ال ۸٤٠ء۸۸٠٠‏ بين الكمره و العمود عباره عن إsupp0 hinged‏ 

و ذلك لان ا < e‏ أی أننا أهملنا ال ٩7٥٤ء‏ مه٣‏ بين الكمره و العمود . 
fee‏ ® 2 

ينتقل فقط عزم 2 من الكمره الى العمود و نهمله عند تصميم العمود . 


إذا زادت ال ٣ہەم؟‏ عن -,۱۲ ۴ يتحول الى eص F۴٣‏ 
لأننا لن نستطيع إھمال ال ۸٥اءu‏ ص٣۴‏ بين الكمره و العمود 
حتی إذا كانت ہ)ً > e‏ 
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RFT. of Girders. 


١ 
۱ 
| 0٥169 ممکن حدوث‎ 
1 

1 
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Sample Beamn. 


2 


8 2 1— 0 5 HEN Shrinkage bars 7-0.2 4 
400mm (DMD = IF t>+00mm | 400 mm 
¬ اش أ‎ ٢ 


L[ 


Stirrup Hangers (0.1— 0.2) Ag 4 س‎ 
s For ZE 


0.5 As 


Stirrup Hangers 


(0.1 0.2) Ag 


2 $10 at 300mm 


ا 


Sec. )2-2( 
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Continuous CGirder Two spans. 


2 WL 


N| E 


I\3 I\3 
0.2L- Te oS 0.2L 
@ doren ا‎ E 4= door | 


0.15L "١ 


Stirrup Hangers (0.1 — 0.2) As Stirrup Hangers (0.1— 0.2) Ag 
2/ : \ 2 
wL 0.5 As wl 
As For zr سر‎ E As For zy 


TTT N 
u 0.5 As ۴ 
| ج ڪڪ‎ 0.5 As 1 1 


0.5 As 
0.5 As 
ا 1 ا | ا‎ ١ 
اسا ایا اا‎ 
b b b 
Sec. (3-3) Sec. (2-2) Sec. (1-1) 
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Continuous Girder More than 2 Spans. 


Stirrup Hangers (0.1— 0.2) Ag Stirrup Hangers (0.1—¬ 0.2) As 
چ ڇڪ ص‎ 0.5 As ا‎ O6 As 
: e 0.5 As ا‎ ۹ 0.6 As ٤ 
0.5 As ڪڪ ڪڪ‎ 
0.5 As 

1 ا 1 ا 1 1 1 ا 1 ا 
السا اججها الجا لجا السا 

b b b b b 

Sec. (3-3) Sec. (4-4) Sec. (1-1) Sec. (5-65) Sec. (2-2) 
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Beam with Cantilever. 


n 161g 1g 


¬ Shrinkage bars 
400mm @ 400mm IF t>700 mm OD 
۳ ۳“ 


o.16E|| 0 


I | السا‎ 


2 Stirrup Hangers (0.1— 0.2) A 
wL 0 9 s8 
4s ror gj o7 As Cantilever 


( 0.5 As 


0.5 As 
1 1 1 1 1 [ 
ا اشا اا‎ 
Sec. (3-3) Sec. (2-2) Sec. (1-1) 
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Gurder with variable depth. 


ممکن عمل ۸امعdJ‏ eا arab‏ للکمرہ لزیادہ ۸٤‏ وع ٣ہہع]اc‏ فی منتصف الکمرہ . 
او لزیاده مقاومه ال 7۳»٣٥۸؟‏ اذا کان کبیر. 
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Statically Determinate Continuous Girder. 
لذا لا تفضل فى التربه الضعيفه‎ 0١d هی كمرات ٤۸١٣ءا عء‎ ٤)٥۸)" 0us8 الكمرات ال‎ 
فی تربه ضعیفه‎ ۲)٥۸ ٣مو و لکن اذا احتجنا لعمل کمرات‎ 
determinate oرaكll‎ Jaجل‎ intermediate Hinge وض‎ Jضفي‎ 
Continuous CGirder (2 Spans ) 


intermediate Hinge 


0 ر ILL‏ ج ججججججججججججڇجڇجڇج ججج ج ج ج ج 
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Continuous Girders ( More than 2 Spans) 


Floating Bay 


1 1 LL ll 


7 


Continuous Girders ( More than 3 Spans) 


پچ چم چ u‏ چم مچ یمم 


KT KT ا‎ 


E د‎ 
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x Design the Colurnn. 


P= Reaction of the E 
AAAAAALLL AAA AA AAAAAA AAA AAA AAA AAAAAA AAA AA AAA AAA AAA AAA AAA AAA LALA LL 


Check Buckling. 


OIn Plane. @ Out of Plane 


Case (D 
لل 0 ا‎ Case ® 


hh B= The bigger of hy, he‏ ا 


/ — 1.2«* EH. n 1.2» H. 
b0 ¢ 07 


IF Ab < 10 س‎ P only IF Ab CG P only 


23 Designed 23 Designed 
و‎ 
< 10 P,M,, b >10 ES P.M, 
Maa 3 
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NVId ZAIY 
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90 
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3y46T AYS Um 
LPI) dws 


00: «— 002 
NVId AIX 


NOILVAITI AJIA JCIS 
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۳ 


SESS 
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———— RM TT PF op |ruods 
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RK 


7ر 
۶ 
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5 

3 

د 
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Girder with Sky Light. 


ILI.‏ تتا ZZ‏ ڪڪ 


RR 


post 
و لكن سيظهر الشباك‎ 
8027 لاننا نقطع فى منتصف ال‎ 


ALLLLILLLLLLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LALLA 


1 


ڪڪ 


KR 
KR 
RR 


Simple beam 
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اذا اردنا أن تكون ال ١»مء‏ أكبر من ٠۲,-‏ م و لا ينتقل العزم من الكمره الى العمود 
أى يظل ٣ع‏ ل٣‏ أو و لا يتحول الى ٣١”‏ نضع بين الكمره والعمود Real support‏ 


Real Support 


Neoprene Plate. 
هى ألواح من الصلب بينها شراثح من المطاط المضغوط*٠ اا‎ 

توصع بین بين العمود 0 الكمره أ بین العمود و القاعده لعمل Real Hinge‏ 
و فائدتها أنها تسمح بالحركه الافقيه و الدوران ٠‏ 


X 
و کے‎ 


الدوران © الحركة الافقية × 


تسمح بالحرکه الافقيه و تسمح بالدوران 
لذلك تeتڊڙر A Roller support‏ 


توضع صف أسياخ حديد فى المنتصف تماما 

فتمذع a‏ الافقيه و لكن لا تمنع الدوران 

لذلك تعتبر A Hinged support‏ 
تسمح بالدوران 


ای ا تنقل عزوم 
على العمود 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. (Systems ) Girders. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) Page No. 17 


عند زیادہ ہم ال 7ت6 عن -,۱۲ ٣‏ ینتقل العزم من الکمرہ الى العمود فیتحول الی ۴٣٣٣۳۸‏ 


اذا اردنا أن تكون ال ١»م:‏ أكبر من ر۲٠‏ م و لا ينتقل العزم من الكمره الى العمود 
أى يظل ٣ءل‏ ٣و‏ و لا يتحول الى مه٣‏ نضع بين الكمره والعمود Real support‏ 


when L=(12.0—-20.0m) 


when L=(20.0—-40.0m) 


0... يفضل لتقليل ال‎ 
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GCiurders Examples 


خطوات مساأله ال e٥‏ اء رک 


. ءرلs‎ e۳ اختیار ال‎ -١ 
. elevation & Plan JI yg concrete Dim. )رصم‎ - 
. ۶اہn رسم تسلیح البلاطه على نفس ال‎ - ۳ 
. ؟ںوtءm للبلاطات و حساب الاحمال على ال‎ [oud distribu ti0 ع - عمل‎ 
.B.M.D. & N.F.D. py و‎ System J| J> -0 
. M1,N على‎ Sst تصميم قطاعات ال‎ -٦ 
. ءا)عءu»‎ 0۸ رسم التسليح و التفريد فى ال‎ -۷ 
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Example. 


(+ 7.00) (+ 7.00) 


Sec. A4—A 


Foy = 25 N\mm® , Fy = 360 N\mm® 
L.L. = 1.60kN\m s F.C.= 2.0 EN\m? 
Foundation Level. = —- 2.0 m 


10.0 ساس 0.0 1سا 
الس .ر ا 
Reg.‏ 


1 - Draw concrete Dimensions in elevation. 

2- Show the statical system For the main system. 

3- Design the slabs & Draw its RFT. in plan. 

4- Design the Main system and draw its RFT. in elevation & Cross—Sec. 


کے کے کے کے کے سے ا 
اک 
جت نه 
= 


Structural joint 2.0cm 5.0 5.0 5.0 5.0 
TT TT 


ات 


0 ك‎ 
To To To” 


Key Plan 
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منسوب البلاطه من أعلى Concrete Dimensions.‏ 
- ق جnke€kek€kAk—€kû€کګګګکګګکګکګ‏ كگڪ ۽ گنڪ 


الشكل المعطى فى المعطى فى المسأله هو شكل البلاطه 
و لیس شرط أن یکون شکل ال ۸ءء 


لgوم‏ نوم انومن ا 


منسوب سطح الارض 


Foundation Level. = - 2.0 m ۱‏ 
2 2 2 : 2 1.0 = 
20 کک کت 
! (2.00 =( 
SS :‏ يفضل للتسهيل اذ تكون المسافات بين الكمرات ال ٣هل‏ ١٥٠٥ء‏ صغيره 
Foundation Level.‏ حتی تکون البلاطات روه ٥٣۲‏ فتكون أسمل فى الحسابات 


هذا العمود لا توجد به كمرات فى الاتجاه العمودى 
لذا یفضل ان نزید ال ا حتی یکون و٣‏ ٤ا sf e uc)‏ 
5 


Cz 


Out of plane J| olجتا ف‎ 


تم وضع کمره هنا حتی 
تزيد مساحه الحائط عن .۲" ا1 


(± 0.00) 


b= 0.30m but For column C1 b= 0.40 m 
lo = 0.7 to = 0.65 m 
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Plan Concrete Dimensions. 


2 0-2 0-2 0-2 0-2. 0-2 0-2 0-2 0-2 0-2. 0¬ 


Elevation 


(± 0.00) 


2 
__|l| cirder [| 
1َ NIIR 


ج 
اك o‏ 
© © 


0 
© 


⁄ ⁄ 


لم ,ولم ,ولو .ول وم .ولم ول وم .ول وم .ےل وم .ےلم ولم .دا 
س س 
Plan‏ 
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“م ,ےا .2ا .2ا م .2.0-2 م2.0۔ا- .2ا م .2م .ام .ےا 
10.0 10.0 

RÎ Rf RÎ 

F| 1 F| 


١ 


6 


RÎ RıÎ RÎ 


7 


Girders Designed on M 


لم ,ولم .ولم ولم .ولم .ولم .ولم ولو ولو ,ولم .وا 
ال f0,‏ ال40 سسا 


Columns 
Check Bucklng 


and Designed on P, Maa 
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Design of slabs. 


. 
—.— . 
ےس ا ء 
.— — 
= 
| | | 


2L چ‎ 


5.0 


RR 
K 


7 
LL 


SSS 


HH 
o 
© 


SS 
SSS 


د ا 
3 
RSS RRL‏ 


E NSA BS 
SR 
S 
SNN 


{ 


لم .ول م. ول وم. علوم .ول وم. ولو .ولم .ولو .ولو .ولو .2ا 
ص۔40 ۔اجہ ص۔10 سا 


ls 


Lg Zs _2000 _ 66.7 mm take Î(s= 120 mm 


30 30 


S 


(Ws) =1.4 (ts o+ F.C.) +1.6 (L.L.) 


(Wg) = 1.4 (0.1225 + 2.0) + 1.6 (1.50) = 9.40 KN\rê 
U.L. 


Wg = 9.40 kN\rî 
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Strip (1) 


Ws = 9.40 kN\m 


۰ ا وو ا و ا وة ا 


2 2 2 


2 wL_ wL_ wL_ 
Ê ET =3.76 ETE =3.13 E73 =3.13 


My, =3.76 kN.m\m 


's=120 mm » d=100 mm 


6 
100 =C,| |310 > C= 8.15 > =ل‎ 6 
25 *1000 


6 
3.76 *10 2> 
A s = a2» 380 «700 =1 26-4 mm CG P10\T 
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RFT. of the Slabs. 


5.0 
LA 

5.0 
0 و 7 لل A‏ 


لم ,ولم ولم ولم .ولم ولم ولو ولم علوم ولم .وا 
0 را ص.10 
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Loads on Beans. 


5.0 
VI,‏ 
1 1 1 1 1 1 1 1 | | 
1 1 1 1 1 1 1 1 1 1 
Pa 22| 22| P| 2| P| 24| 22| B2) 21] °‏ 
1 1 | 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 ۱ 1 
1 1 1 1 1 1 1 1 1 1 
7 0 
دم .ولم ولم .ولم .ولم .ول م .ولم .علوم .عل م .ےلم .ےا 
0 ہل ص.10 
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o.w. of Beams & Girder = 1.4 b t e 
Beams (250*450) 0.W. = 1.4 (0.25) (0.45) (25) = 3.90 kN\m 


GCirder (300*850) 0.W. = 1.4 (0.30) (0.85) (25) = 8.90 kN\m' 


Bq 
EE 1 
Wa = We = 0.w. + wy 
= 8.90 + (9.40) (g2) = 13.30 kN\nt 


R1 = Wa + Spacing = 13.30 * 5.0 = 66.5 kN 


R1=66.5 kN 


1 


P2 
Wa = We = 0.w. + 2 ڀس‎ 
= 3.90 + 2 (9.40) (4®) = 22.7 RN\mî 
Rz2= Wa +* Spacing = 22.7 * 5.0 = 113.5 kN 


R2=113.5 kN 
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Loads on the Girder. 


0.w. of Girder (300 *850) 
0.W. = 1.4 (0.30) (0.85) (25) = 8.90 kN\m 


R,ı Re Re Re: Re Re Re Re Re Re R, 


U. 


لم ,ولم .2لم .2لم .2لم ,2لم ,ولم ,ولم ,جل م ,ےلم .2ا 
0 ہا 10.0 


113.5 113.5 113.5 113.5 
113.5 113.5 


66.5 


113.5 


113.5 


لم ,ولم ,علوم ,علوم ,ولم ,ولم ,ولم ,ےلم ,ےلم ,ےلم .2ا 
0 لے 10.0 


WU = 0.W.+ >P = @.90+ 4 )113.5( = 64.83 kN\m: 
اا‎ 10.0 


66.5 kN 113.5 kN 66.5 kN 


54.3 kN\m 54.3 kN\m 


سوه اب 
Rı=1.2wL +139‏ 


Re=0.4w L +80.2 
= 0.4 »54.3»10+66.5 = 283.7 kN = 1.2 «54.3«10+113.5 = 765.1 kN 


2 
— — 603.3 kN.m 


2 
WL“ _ 226.25 kN.m 
24 


: 0 
@ س‎ — 493.6 kN.m 


© Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. (Systems ) Girders. 


Downloading or printing of these notes is allowed for personal use only. 
(www.yasserelleathy.com ) Page No. 29 


Commercial use of these notes is not allowed. 


Sec. O M,,= 603.3 kN.m R—Sec. 


Take d=0.80m ( as taken in the concrete dimensions ) 


6 
800 =c, || SEE, CC, =2.82 > J =1 
| 25 «300 


A4 Mor 603.3 »10° 
ee gS = — ج‎ 


2905.4 mn 
J Fyd 0.721 * 360 * 800 


2 
Check Asmin As = 2905.4 mm 


V Fou 25 2 
mi = 1 SS = 0. م‎ = 
nin. b d (0.225 )bd (0.225 ) 300 «800 750 mrt 
Fy 360 


4s < Hind d ..Take A-4 = 2905.4 mm 8 M22 


.. pm 0-25 _ 300-25 - 6.86 = 5.0 bars 
+25 22+5 


Sec. ® M. = 226.25 EN.m R-Sec. 


U.L. 
6 
6 800 = C, 226.25%10 C, = 4.60 ج‎ = 0.82 
| 25 * 300 
6 
“. Ag = Mu... _ _226.25 «10°  _ 9680 mê 
JF,d 0.82 » 360 * 800 
Check Asmin. Aş = 958.0 mm 
—— reg. 


Prin. b d= (0.225: )oa-= (0.226 » JÊ. ) 300 «800 =750 mmî 
1 360 


e e ت‎ — 2 
. As, > Hanh d Take As= As = 958.0 mt 
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Sec. @ Mu 


= 493.6 kN.m T—Sec. 


Take d=0.80m (as taken in the concrete dimensions ) 


C.L.— C.L.= Spacing = 5.0m = 5000 mm 


B= 416 tg+D = 16»120+300 =2220mm B =1900 mm 
KZ+b — 0,4 « 10000 +800 
5 5 


= 1900mm 
6 
“. 800= CL, || ,1گ‎ CC =7.84 > ل‎ > 6 
25 * 1900 
M 6 
و 10 00ے ے2 یا‎ 


JF, d `` 0.826 * 360 * 800 


Check A8 min 


~ bd-= VFew 
Hin. b d= (0.225 F, 


Ags =2075 mm 
reg. 


) bd = (0.225 + ت‎ ) 300 +800 =7 50 mm 


As „> Hanh d : .Take As=As = 5 mrt (6G B22 
Stirrup Hangers = (0.1 0.2) Ag = (0.1—¬> 0.2) 2075 
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Design of the Columns. 


Column C1 
P= Rو=765.1‎ kN 


O In Plane. @® Out of Plane. 


0.45 


0. 7.55 
Case (D 
H.= 7.15 m 
K«FH _ 1.2*7.15 = 132>10 = KI _ 1.2+7.5 - 2265 23 
چک = و۸ 8 = 18 مک دن(‎ 0.40 > 


.“. The column is long at out of plane direction. 


2 
_ (Ao) xb _ 22.65 » 0.40 
2000 2000 


= 0.1026 Mm 


M = P+Š = 765.1 x» 0.1026= 78.50 kN.m 


78.50 kN.m 
ا‎ 765.1 kN 
٠ | 
س0.6 اا‎ 
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0.106-0.256 < 0.5 EE, ID. 


4 0.4-0.1 = 0.75 = 0.7 USE, ECCS Page 4-25 


Py __ 265.1 «10 011 
E, bt 25 *650+* 400 م‎ Take p 

6 >1.0 ج‎ =1.0 
_Mu _ _ _78.50+*10 _ 0 


Fn.b +t”  25+*650«400 


As-As= Me b«t=P4F,,«10 * Dx =1.0 „ 25.10% 650 »400 = 650mm 
As _ 0.26+ 0.052 mas Ba 


Mun 1 0 0 


~ 0.25+ 0.052 (22.65(4 650 x 400 = 3712.28 mm > 4 8 ta1 
100 


dg FED o 


EE 


سوم ا 
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Column C2 
P= R2 =283.7 kN 
O In Plame. @® Out of Plane. 


Case (D 


0.30 
Case D 


H., = 2.55 m 


. KF _ 1.2+2.55 - 10.2 
۸ b 0.30 


= P+«8 = 283.7 «0.056 = 15.88 kN.m 


add. 

use, ID.‏ 0.056 £ „ 09ےے 
=aggy 2 0056 m ETT 0.086 < 0.5‏ =€ 

_ 0.65-0.1 0.8 US€, ECCS Page 4-24 

0.65 

Py __ _ 283.7 «10 _ 0088 
KF, l(t 25+*300+650 

M 15.88 « 10 Pp <1.0 3%, P =1.0 

I 0 0 


F.b +t  25+*300+*650 
0 -4 
As-AF-MMs bxt-=P« F.»10 % Dx =1.0, 25 410 300 »650 = 487.5 mnê 


AS, = As + As = 5 mm 


As, = 0.26+ 0.052 maz „ b« 


100 
_ 0.25+ 0.052 (13.2) „ 300 « 650 = 1826 mm > As 
— و‎ total 
100 
As- A4 1828 - 918 
2 
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3 p22 


© 
- 
8 
زم‎ 
CIPI ا‎ 
E E = 
e 
LI HI+EEPE 
ج‎ 
n 
| 
دا‎ 
س‎ 
2 8 
8&8 o o N n 
ص™‎ - — N 
8 8 8 
™ N )- 
ا کڪ ا‎ 
sè 
ا‎ 
N 
8&8 
™ 
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Example. 


14.0 m 


(+ 5.00 ( 


ا مو0 وا ا 
m 2.0 m‏ 2.0 
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NVId AJIY 


j‏ کک 
0% 
OOS x 4‏ 


چ 0لو 0 او 0 


0°0/ s AMJIA JAIS 
E e SS 


NOILVAJTI 


SRN ISNWNSWNSWNSWNSENSENWN XN 
SRSNENNENWENWNSENSENWNN IN! 


E, ب‎ 


4 
ZZ 


SSS 


LLLLLLLLLLLLLLLLL EEE e ALLLLLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLL LLL 2 


أ ,7 1 أ 


LLL LL 


لجنا 


2.0 2.0 
کک و 


RFT. 


of slabs‏ ا 
HEK!‏ 


Load 
Distribution 


| 
1 
أ ل.-۔.ل۔.۔-۔.۔لاءل. 
0 
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ا 
دË‏ 
RF‏ 
اي که 
Dz‏ 
م س 
ھچ 
> 
2 
2 
8 
ج 
E‏ 
0 
3 
Sg,‏ 
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RR 
ر‎ 
© 
حا‎ 
N 
ل‎ 


ج 
۹5 
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NVId AJIY 


0 
0 


eê e 
کد‎ 

oie. 

4 2 


0 
i 
i 


0! 


SALANE 
OGIO S SOOO 8 


6 


XR ALSSSASA 


ATL Ta aaa ua 
9 کرک‎ SISSIES 


م 


AS 
XxX 


9 


7 
%5 


¥ 


re 


4 
58 5 
AIF AAAANWITN 
(XXX DCX 


KS 
XXX 


0£ 0 
^ Q09 Pui 
E 
ھ‎ 


اج٠‏ ں۔ اس 0° gوو‏ ا ے 0¢ —c—x-ا‏ = ج0ا 
0€ 0€ 
س ج م 


00 


MJIIA FAIS‏ و و 


S8 


NOILVAITI 3 


SIRSNSRNSENENSENSWNSENShN' 
SINENSENSENSENSNNSENNS 


$ 


SSSR 


7 1 
4 ۶ 


EEE 


8S 


ااا 0 


2 ر‎ + + + n, n + n + E + E E E mm Em mM Em Em mm 


98'0 0 ل 
. ي 


8 ‘s4001g mo1o0H SY q8 247 JI 


IF the slab is Hollow Blocks. 


2.0 n 6.0 u 6.0 - 2.0- 
اح طط“‎ 4 


RFT. 
of slabs 


@ 


Load 
Distribution 
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14.0 m 


لس ص0 لm 0o‏ 
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0 
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$ SERS 


KEY PLAN 


RESNNNSSNSENSENSENSENSENSNN NNN! 


ELEVATION 


SLLLILLLLLLLLILLLLLILLLLLLLLLLLLLLILSLLILLLILLLLILLLLLLLLLLLLLLLLLLLLLLIS, 


SK 


ا 
ج 
٥ o‏ 
م 8ا 1ا 


SRNINNNWNTWNSWNTENSENSENS™N INN 


.60 


2 ۸۸۸٠lLLLLLIIIILLLLLL] 


5 


FIT 


ز7ر 


= 3.50 =~ 3.50 =~ 3.50 =~ 3.60 = 


| Ri {§ 
SR $§ 


zzz 


ا ا 8 © 
sè 1 x»‏ غ 6ا |۱ 
3 ~ | 


۹ر 
e ES‏ 
SESS‏ 


POX KK KK] 
کک و‎ 


2 
6 


O09 
PISS 


0 


ے0 ۔ ا م ا 


XXXII) 


SIDE VIEW 


(+ 5.00) 


> 
م 
ي 
© 
ہب 


= 3.50 ¬ 3.60 ¬ 3.50 ¬¬ 3.60 ¬ 


Solid Slab 


is 
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IF the slab is Sold Slab 


3.50 -—= ~~ 3.50-= ~~ 3.50-—=“-¥3.,.50 = 


RFT. 
of slabs 


Load 


Distribution 
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090 
ا 
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JOO O OO 
SPOS 


SNINENWNSWNSENTENSENSENS™SNN NINY! 


ELEVATION 


$ 
8 
1 
i 
1 
1 
1 
1 
1 
1 
1 
8 
i 
1 
1 
3 
§ 
$F 
YS 
3 
i 
1 
1 
1H 
1 
1 
1 
8 
1 
1 
1 
i 
8 
§ 
NH 


© 
ی 
o‏ 
© 
ہ د 
QQ <“‏ 
چ 
ےھ Ù‏ 3 
: © 
: > 
: “ا 
مآ © 
RN FF‏ 
0 
2 


2 
2 
2 


IF the slab 
_۔ہ الاجم ا‎ 0 


SIDE VIEW 


ا 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. 
Downloading or printing of these notes is allowed for personal use only. 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) 


IF the slab is Hollow Blocks. 


HL 2ي‎ z2 
 _ aa يي ن - و -_- س‎ - 
٣ . 7 PFT 
7 7 د‎ zw of slabs 
ا ت ر‎ gğŞ و = ج ا وی - ج‎ 
| LL 
سا س - وو - سا د د _ ج‎ - 
ا‎ 
Es 
کے‎ 
mm 
ت‎ 
ا1‎ 
ا1‎ 
ا1‎ 
= 
۸ ا‎ 
1 ا1‎ 
mm 
ا سے‎ 0 0 = ١ کڪ ...ا ...س ااا“‎ 


Load 
Distribution 
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Example. 


(+ 10.00) 
o 0—--10. ا‎ 


i (+ 7.00) 


ام .و لیرم .0 لیر .10سا ر ول 


40.0 
Fou.= 25 N\mm® , F, = 360 N\mm® 
L.L. =1.5 kN\m : F.C.= 2.0 kN\mً 
Foundation Level. = - 2.0 m 

Reg. 


1- Draw concrete Dimensions in plan & elevation. 
2- Show the statical system For the main system. 
3- Design the slabs & Draw its RFT. in plan. 
4— Design the secondary beams and draw its RFT. in elevation & Cross-Sec. 
5 -— Design the Main system and draw its RFT. in elevation & Cross-Sec. 
3.0 3.0 


- 7 Key Plan 


1 
د 
کک 


O اپا س‎ ning of ese) ٠ وااو ا ب‎ 8 (Systems ) Gir ders. 
owe only. 
2 را‎ td N 2r ellea eathy.com ) Page No. 53 


Plan concrete Dimensions. 


DII Girder LL 


(300*800 : 8 
8 چ‎ 50 
0 
Eel fl 
ll ٣ HI ٠ أ‎ 


دو 3.1 ل1 2.61-ا2.61-1-ل1- 261ا 1م .112م .1-2.6112 6112.61 .2لg.1g3‏ ا 
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مال ول 10g‏ ایض 0 1ال واس 


(+ 7.00) 


و 


2 
(+ 10.00( 


کے و و و چ 


n e 
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— 9.30 kN\mî 


Us 


2 
1 


9.30 RN\ 


O 


1.4 (0.12 25 + 2.0) + 1.6 (1.50) €CO0S816.7 


Ws; 


1.4 ( ts co + F.C.) +1.6 (L.L. ) Cos O 


Ws 


ş= 120 mm 


78.2 mm 


Two way Slabs 


دو g3.1‏ ل 61-12.61 .2ل 1م .2ا 1م .2ال 1م 2ل i‏ 2.611-6-لg.13‏ ا 


MANN 
E SNN E 


5 


IEEE NTN ESS ت‎ 


aS 3 


FO 
mn (NY 


E (SNNNNNNMS 


5 


a 


«kh 


e 5: 


Eo 
د ا‎ 7 


= ج ڪڇ ڇڪ ڇر 


Eî iî 


ا RAR‏ ا 


ss ` \ NES 


و 


E NNN E 


SSS 


Design of slabs. 


Strip (1) 


Strip (2)‏ 
شریحه أفقیه فی بلاطة ماظه ( © mS. ) 1+ ٤0s‏ 


B Ws 


ا و ا و ا و وا و ا 


وويم 
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RFT. of the Slabs. 


HS 
ا‎ SBS 


OOOO 7,1 COE 1⁄4 nn > ON 7, OOS 4 ال ت‎ 


السو و لو و لو و لو و لو و لوو لو و لو و لو و لومي ا 
أو ا حه ا وو اوا 
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Loads on Beans. 


~~ §.13-1-2.61-1-2.611-2.61-1-2.61-1-2.61-1-2.61-1-2.611-2.611-3.1 3¬ 


o.w. of Beams & GCirder = 1.4 Db t e 
Beams (250 *500) 0.W. = 1.4 (0.25) (0.5) (25) = 4.30 kN\m 
Girder (300 »*800) 0.W. = 1.4 (0.30) (0.8) (25) = 8.40 kN\m: 


B1 L 


ر 
Ca = -£)( =-1-1)&13( = 0.68 2 yam‏ 


او ےا 2 2 
0.87 = (1-1)313-= ()1-4- 


2< 
Wa =0.W.+ Ca Wsi = 4.30 + 0.68 (9.30) (E) = 14.2 kN\mî 


ب 


۴ AE. 1 
We =0.F.+ Ce ws; “& = 4.30 + 0.87 (9.30) (Ê) = 17.0 kN\mî 


R= Wa, * Spacing = 14.2 * 5.0 = 71.0 kN R1 = 71.0 KN 
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| 


Bz 


Trapezoid (î) 3 AEN 
Ca =1- (le) -1-f(B{3)= o. 2 NI 


2 
-1-‡)( =-1-1)313( = 0.87 


Trapezoid @) 

0.4 = )281( 1-1= ()-1- و 
2 2 

-1-)#( =1-1)2&81( = 0.91 


Wa =0.7.+ Ca Wg =8 + Ca Wg (1ڭ) )9.80( 0.68 + 4.30 = &ڌ‎ + 0.74 )9.30( (1) = 28.1 RNR 


We =0.7.+ Ca Wg & + Ce Wg (18ڭ) )9.30( 0.87 + 4.30 = &ڌ‎ + 0.91 )9.30( (1) = 28.0 ENR 


R2= Wa» Spacing = 23.1 * 5.0 = 115.5 KN R2 = 115.5kN 


2 2 
ا وم ا 0.91 = () 


Wa =0.W.+ 2 Ca wg 3 = 4.30 + 2 (0.74) (9.30) (HEL) = 22.2 kN\m 


We =0.W.+ 2 Ce wg; & = 4.30 + 2 (0.91) (9.30) (HÊL) = 26.3 kN\m 


R3= Wa» Spacing = 22.2 * 5.0 =111 kN ÎR3 = 111 KN 
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Garders 
Desined on M 


Solved by 3 Moment eqn. 


Columns 
Check Buckling 
and Designed on Mead 


5| 
ا‎ e 


10.65 
7.060 


R4 RşÎ R4 
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Example. 


ضوgğو‏ ی 


ر ( 7.00 +( 
)4.00 +( 
4 


اج 10.0 لای 10.0 سا 


Sec. A4—A4 
~1 0.0=“=-1 0.0 


ام .0 ا 


Reg. 
1- Draw concrete Dimensions in plan & elevation. 
2- Draw RFT. of slabs in plan. 


ا 


ار 
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Plan concrete Dimensions. 
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RFT. of the Slabs. 
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plan & elevation. 

2- Draw RFT. of slabs in plan. 
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Plan concrete Dimensions. 
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1- Draw concrete Dimensions in 
plan & elevation. 

2- Draw RFT. of slabs in plan. 
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